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PREFACE. 



Whilst many of the Propositions of Euclid are 
very easy, there are others equally hard for the 
student to understand; moreover, they are not 
graduated according to their difficulty. Thus the 
Fifth Proposition of his First Book is invariably 
found to be a greater stumbling-block than most 
of those which follow. Now the earliest time at 
which the study of the Elements can be com- 
menced is necessarily fixed by the difficult parts. 
Accordingly, inasmuch as those whose capacity is 
considerably below the limit thus indicated could 
master the easy portions, it follows that, by means 
of a course of Geometry embracing these, the sub- 
ject might be introduced much sooner than it 
usually is. 

As the beginner is always more interested in 
Problems than Theorems, one half of this work 
will be found to consist of Problems. The solu- 



iv • Preface. 

tions to these are not only simple, but also practical. 
This is important, as the constructions generally 
given in theoretical works on Geometry are not em- 
ployed in practice, whilst those in use are selected 
from treatises on Practical Geometry, and have no 
proofs attached to them. The Problems are mainly 
those of the first four Books of Euclid. The demon- 
strations of these, as also of the Theorems, assume 
no more than Euclid does in the corresponding 
Propositions, and may accordingly be substitnted 
for them in examinations. This is therefore not 

* 

merely a course preparatory to a more extended 
study of Geometry, but, in the event of its being 
followed by Euclid as a text-book, a great deal of 
the ground of his first four Books will then have 
been already covered by it, and in such a manner 
as to render the completion a matter of no great 
labour. 



City of London School, 
October 1875. 



PRELIMINARY NOTICES. 



The following axioms will be assumed : — 

Things which are equal to the same thing are equal to 

one another. 

The ivhole is equal to the sum of its parts* 

If equals be added to equals the wholes are equal. 

If equals be taken from equals the remainders are equal. 

Things which are double of equal things are equal to one 

another. 

Things which are halves of equal things are equal to one 

another. 



After the first few Propositions the following symbols 
will be introduced : — 



L 


angle. 


A 


triangle. 


O 


parallelogram. 


— • 1 


equal to. 


• 
• • • 


therefore. 
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INTRODUCTION. 



Definitions &c. 

A straight line is one which lies evenly between its 
extremities. 

Euclid's Axiom. Two straight lines cannot enclose a 
space. 

If two straight lines be drawn from a point, they will 
form an angle. Those two lines are called the armb, 
and that point is called the vertex of the angle. 

The size of an angle does not depend on the length 
of its arms, but only on their direction. 

If one angle can be placed on another so that the 
vertex of one may coincide with the vertex of the other, 
and the arms of one lie along the arms of the other, the 
angles are said to be equal to one anothet. 

A 
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Definitions &c. 

« 

A triangle is a plane figure bounded by three straight 
lines, called the sides of the triangle. 

The three angles formed by the sides are called the 
angles of the triangle. 

If one triangle can be placed on another so that the 
boundary of one may coincide with the boundary of 
the other, then the triangles are equal to one another, 
the sides of the one are equal to the sides of the other, 
and the angles of the one to the angles of the other. 
The triangles are then said to be equal in all respects. 



A circle is a plane figure bounded by one line, called 
the circumference, and is such that all straight lines 
drawn from a certain point within the figure to the cir- 
cumference are equal. 

That point is called the centre, and those straight 
lines are called radii 



STRAIGHT LINES, ANGLES, AND TRIANGLES. 



Definition, 

An eauilateral triangle is one which has all its sides 

eqiiaL 

Proposition I. 

To describe an equilateral triangle upon a given 
straight line, 

XL 




Let AB be the given straight line. 
It is required to describe an equilateral triangle upon 
AB. 

With centre A^ and radius ABy describe the circle 
BCD ; and with centre By and radius BAy describe the 
circle ACE, 

From the point C, in which these circles cut one 
another, draw the straight lines CA^ CB, 

Then ABC shall be an equilateral triangle, 



Because A is the centre of the circle BCD^ 

therefore AC\% equal to AB ; 
and because ^ is the ceiitre of the circle ACEy 

therefore ^Cis equal to AB, 
Thus AC and BCaxQ each of them equal to AB. 

Therefore ACajid BC axe equal to one another. 
Therefore AC, BC, and AB are equal to one another. 

Therefore the triangle ABC is equilateral. 
Wherefore an equilateral triangle has been described 
upon AB, WHICH w/ia to ^'^.i^w^-^. 
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Proposition II. 



To describe a triangle having its sides eqtml to 
three given straight lines. 




C B 

E Sr 

Let AB, CD, and £Fhe the three given straight lines. 
It is required to describe a triangle having its sides 
equal to AB, CD, and ^irrespectively. 

With centre A, and radius equal to CD, describe the 
circle MP; 

and with centre B, and radius equal to EF, describe 
the circle QR. 

If these circles intersect in 5, join AS and ^*S'. 

Then shall ABS be the triangle required. 

For AS is a radius of the circle MP, and is therefore 
equal to CD ; 

also BS is a radius of the circle QR, and is therefore 
equal to EF. 

Wherefore a triangle ABS has been described having 
its sides AB, AS, BS respectively equal to the given 
straight lines AB, CD, EF. quod erat faciendum. 

Note, — If the circles do not intersect, the problem can- 
cot be dont. 

\ 
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Proposition III. 

To describe a triangle having two of its sides equal 
to two given straight lines, and the angle contained 
by- those sides equal to a given angle. 




Let A and B be the given straight lines, 
and FQR the given angle. 

It is required to describe a triangle having two of its 
sides equal to A and B, and the angle contained by those 
sides equal to the angle BQR. 



From QR cut off QS, equal to A ; 
and from QF cut off QT, equal to B. 

Join ST. 
Then shall the triangle QSTht the one required. 



For the triangle QST has two of its sides, QS, QT, 
equal to the two given straight lines A and B, and they 
contain the angle TQS, which is the same as the given 
angle FQR. 

Wherefore a triangle has been described having two 
of its sides &c. " q.^,^. 
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Proposition IV. 

If two sides and the included angle of one triangle 
be respectively eqttal to two sides and the incltuled 
angle of another triangle ^ the triangles shall be equal 
in all respects. 




In the triangles ABC, DEF, 

let the two sides AB, AC, and the included angle 
BA Cy be respectively equal to the two sides DE^ DF, 
and the included angle EDF. 

Then shall the triangles ABC^ DEF be equal in all 
respects. 

For if the triangle ABCYftrt applied to the triangle 
DEF so that the point A fell on the point Z>, and the * 
straight line AB along DE, then would A C fall along 
DF, because the angle BAC is equal to the angle 
EDF; 

also B would fall on E, because AB is equal to 
DE ; and C on F^ because AC\s> equal to DF. 

Therefore the straight line -5 C would coincide with 
EF; for if it fell otherwise, as EKF, then two straight 
lines would enclose a space, which is impossible. 

Therefore ^C would coincide with EF, and is there- 
fore equal to it ; and the triangle ABC would coincide 
with the triangle DEF, and is equal to it. 

So the angle ABC would coincide with the angle 
DEF, and is equal to it; and the angle -^C!^ would 
coincide with the angle DFE, and is equal to it. 

Thus the triangle ABC is equal to the triangle DEF 
in all respects. 

Wherefore if two sides &c.. 

WHICH WAS TO BE PROVED. 
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Definition. 

An isosceles triangle is one which has two of its sides 
equal. 

Proposition V. 

The angles at the base of an isosceles triangle are 
equal to one another. 




Let ABC be an isosceles triangle, having the side 
AB equal to the side A C. 

Then shall the angle ABC\it equal to the angle ACB. 



For if the triangle were taken up, reversed, and then 
placed so that A fell on its former position, 

and AB along the former position of AC; 

then would ACi^Xl along that of AB ; 

also B would fall on that of C, because AB is equal 
to A C, and C on that of B for the same reason. 

Therefore BC would fall on its former position. 

Thus AB^ BC would fall on the former positions of 
AC, CB; 

Therefore the angle ABC is equal to the angle ACB. 

Wherefore the angles at the base &c. 

QUOD ERAT DEMQ^?.T«.tOS<^XS^. 

V 

\ 
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Proposition VL 

If two angles and the adjacent side of one tri- 
angle be respectively equal to two angles and the ad- 
jacent side of another triangle^ then the triangles shall 
be equal in all respects. 





In the triangles ABCy DEF, let the two angles ABQ 
ACBy and the adjacent side BCy be respectively equal to 
the two angles DEF^ DFE^ and the adjacent side EF, 

Then shall the triangles ABC DEF be equal in all 
respects. 



For if the triangle ABCvftrt applied to the triangle 
DEF, so that BC fell upon EF, 

then BA would fall along ED, since the angle ABC 
is equal to the angle DEF; 

and CA would fall along FD, since the angle ACB is 
equal to the angle DFE. 

Therefore the point A would fall on the point D, and 
the triangle -<4-5C would coincide with the triangle DEF, 

Therefore the triangles ABC, DEF^xq equal in all 
respects. 

Wherefore if two angles and the adjacent side &c. 

Q.E.D, 
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Proposition VII. 

If the three sides of one triangle be respectively 
equal to the three sides of another y the triangles shall 
be equal in all respects. 





\ 



Z:^^ 



\\ 



Let the sides AB, BC, CA of the A ABC\i^ respec- 
tively equal to the sides DE, EF, FD of the A DBF 

Then shall the triangles ABC, DBF be equal in all 
respects. 

For if the A ABC were taken up, reversed, and 
placed so that -5 C fell on EF^ 

and A on the opposite side of EF to that on which 
D is, as at Hy 

and Z^ joined; 

then would l EHD be equal to l EDH^ 

because Elf is equal to EJD; (I. 5) 

and L FHD be equal to l FDHy 

because Fffis equal to FD ; (I, 5) 

and therefore l EHF equal to l EDFy 

that is, L BACis equal to l EJDF, 

also the sides -^-5, -^C are respectively equal to the 
sides jDE, DF 

Therefore the A ABCis equal to the A JDEF in all 
respects. (I. 4) 

Wherefore if three sides of one triangle &c. q.e.d. 

JVbfe, — For convenience, the side BC of A ABC, 
which is not less than either of the others, has been 
applied to the equal side of A JDEF, 
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Proposition VIII, 
To bisect a given angle. 




Let DAE be the given angle. 
It is required to bisect it. 



With centre A describe a circle cutting AD^ Al 
B and C. 

With centres B and C describe circles having e< 
radii, intersecting in F, 

Join AR 

Then l DAE shall be bisected by AF. 

Join BF and CR 

Because in the A s ABF, A CF, 

the side AF is common to both ; 

also BA is equal to CAy because they are radii of 
same circle, 

and BF is equal to CF^ because they are radi 
equal circles; 

therefore the A s ABF^ ACF are equal in all 
spects, (] 

and thus lBAF is equal to the l CAF 

Wherefore l DAE has been bisected. q. 
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Proposition IX, 
To bisect a given straight line. 




Let AB be the given straight line. 
It is required to bisect AB. 



With centres A and B describe two circles having 
equal radii intersecting in C and D. 
Join CD cutting AB in E. 

Then AB shall be bisected in E. 



Join AC, CB, BD, DA. 



Now because in the A s -4 CD, B CD the sides A C, CD, 
DA are respectively equal \x> BC, CD, DB, 

therefore the As A CD, BCD are equal in all re- 
spects, 

and thus the z. ^ CD is equal to the l BCD. (I. 7) 

Hence in the As ACE, BCE, the two sides AC, 
CE and the included angle A CE are respectively equal 
to the two sides BC, CE and the included angle BCE, 

Therefore the As ACE, BCE are equal in all re- 
spects, and therefore AE\% equal to BE, (I. 4) 

Wherefore the given straight line AB has been bisected. 
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Proposition X. 

At a point in a given straight line to make an 
angle equal to a given angle. 





Let BA C be the given angle. 

It is required to make at the point D in the straight 
line DE an angle equal the given angle BAC. 



With centre A describe a circle cutting AB and A C 
in -Fand G ; and with centre D describe a circle HKM 
with equal radius cutting DE in H, 

Join FG ; and with centre -^and radius equal to FG 
describe a circle cutting the circle HKM in K, 

Join DK. 

Then EDK shall be the angle required. 



Join HK. 
Then because in the As HDK, FAG the sides HDy 

DKy and KH are respectively equal to FA^ A G^ and 

GF; 
therefore ii Z^Z^^ST is equal to lFAG. (I. 7) 

Wherefore at the point JD in the straight line DE an 

angle EDK has been made equal to the given angle 

BAC Q.E.F. 
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» Proposition XL 

If two straight lines cut one another ^ the vertical 
{or opposite) angles shall be eqtial to one another. 



Let the two straight lines DEL^ FEK cut one 
another. 

Then shall l DEFhe equal to the vertical l KEL. 



For if the figure were taken up, reversed, and placed 
so that each of the arms of l DEK might fall along 
the former position of the other arm ; that is, so that 

ED might fall along the former position of EK^ and 
EK along that of ED ; 

then would EK produced, or EF^ fall along that of 
ED produced, or EL, 

Thus EF and ED would fall along the former posi- 
tions of EL and EK, 

Therefore l DEF'is equal to L KEL. 

Wherefore if two straight lines &c. <^:^.\i. 



RIGHT ANGLES. 



Definition. 

When one straight line, standing on another straight 
line, makes the adjacent angles equal to one another, 
each of them is called a right angle ; 

and the straight line which stands upon the other is 
>said to be perpendicular to it. 

Euclid's Axiom. — Ail right angles are equal to one 
another. 

Proposition XII. 

To draw a perpendicular to a given straight line 
from a given point in the same. 





js-3 
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Let BC be the given straight line, 

and A the given point in it. 
It is required to draw from A a perpendicular to BC, 

From ABy AC cut oflf equal parts ADy AE, 
With D and E as centres, describe circles with equal 
radii intersecting in F, 

Join AR 
Then shall AF\^^ perpendicular to BC, 

Join Z^i^'and EF, 

Because the side -^i^is common to the A s DAFy EAFy 
and AD is equal to AE, and also jDF is equal to EF; 
therefore A s DAF, EAFaxe equal in all respects, (I. 7) 

and thus l DAF is equal to l EAF 
Therefore AF is perpendicular to BC (Def.) 

Wherefore from a given point &c. q.e.f. 
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Proposition XIII. 

To draw a perpendicular to a given straight line 
from a given point without it. 




Let A be the given point without the given straight 
line BC. 

It is required to draw from A a perpendicular to BC, 



With centre A describe a circle cutting BC 2X D 
and E, 

With centres D and E describe circles with equal 
radii intersecting in F. 

Join AF^ cutting BCm G. 
Then shall AGht perpendicular to BC. 



Join AD, AE, FD, and FE. 

Now because in the A s DAF^ EAF the sides DA^ 

AF^ and FD are respectively equal to EAy AF, and FE ; 

, •. L DAF is equal to l EAF (I. 7) 

Again, because in the AsjDAG,EAG the sides DA, 

AG and the included angle DAG are respectively equal 

to EA, AG and the included angle EAG ; 

.\ L DGA is equal to l EGA ; (I. 4) 

,\ AG'\& perpendicular to BC» (Def.) 

Wherefore from a given point &c. q^iuf. 
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Propositiox XrV. 

The angles which one straight line makes with 
another upon one side of it are eitJier two right 
angles or are together equal to two rig/U angles. 



Let the straight line AB make with CD upon one 
side of it the l s ABC, ABD. 

These shall either be two right angles or shall together 
be equal to two right angles. 



If the L ABC is equal to the i- ABD ; 

then each of them is a right angle. (De£) 
But if not, through B draw BE perpendicular to CD; 

(I. 12) 

then the l ABC is equal to the l s CBE and EBA 
together ; 

therefore the l s ABC and ABD are together equal 
to the L s CBE, EBA, and ABD, 

of which z_ CBE is a right angle, 
and L s EBA and ABD together make up a right angle. 

Therefore the l s ABC and ABD are together equal 
to two right angles. 

Wherefore the angles which one straight line &c. 

Q.E.D. 

Corollary. — If two angles be equal to one another, then 
the adjacent angles, formed by producing an arm of each 
through the vertex, will be equal to one another. 



PARALLELS. 



Definition. 

Straight lines, lying in the same plane and which will 
never meet, though produced ever so far both ways, are 
called parallel. 

Playfair's Axiom. — Two straight lines which ad one 
another cannot be parallel to the same straight line, 

? Proposition XV. 

Straight lines which are parallel to the same 
straight line are parallel to one another. 



A- 



Let the straight lines A and B be each of them parallel 
to C. 

Then shall A and B be parallel to one another. 



For if not, they will meet if produced, and there 
will thus be two intersecting straight lines parallel to 
the same straight line, which is impossible. (Axiom.) 

Wherefore straight lines &c. <:^;:^:^. 
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Proposition XVI. 

Ify in a planey a straight line, meeting two other 
straight lines, make the alternate angles equal to one 
another^ these two straight lines shall be parallel. 



---:i=^X 



Let the straight line GH, meeting the two straight 
lines PQ, PS, make the alternate ls HGP, GHS 
equal to one another, and therefore also the alternate 
L s HGQ, GHP equal to one another. (I. 14, Cor.) 

Then shall PQ, PS be parallel. 



For if not, PQ, PS when produced will meet either 
towards Q and S or towards P and P. 

Let them, if possible, meet when produced towards Q 
and S in the point X, 

Thus GJ^X is a A , and if it were applied to GIf 
on the opposite side, then HX would fall along GP^ 
because l HGP is equal to l GHS; and GX would 
fall along HP, because l GHP is equal to l HGQ, 

Therefore GP, HP would meet if produced towards 
P and P, and thtis two straight lines would enclose a 
space, which is impossible. 

Therefore PQ, PS will not meet if produced towards 
Q and S. 

Similarly it may be shown that they will not meet if 
produced towards P and P, 

Therefore PQ and PS are parallel. 

Wherefore if in a plane a straight line &c. q.kd. 
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Proposition XVII, 

To draw a straight line through a given point 
parallel to a given straight line. 



Aa 




ia> 



Let i^be the given point, and CD the given straight 
line. 

It is required to draw a straight line through i^ par- 
allel to CD. 



Join i^with any point G in CD, 

At the point F in FG make l GFA equal to L FGDy 
and produce AFto B, (I. 10) 

Then shall AB be parallel to CD. 



For since FG^ meeting the two straight lines AB and 
CDy makes the alternate angles GFA^ FGD equal to 
one another, 

therefore AB is parallel to CD. (I. 16) 

Wherefore a straight line has been drawn &c q.e.f. 
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Proposition XVIII. 

If a straight line meet two parallel straight lines ^ 
the alternate angles shall be equal to one another. 



A 



T 



tr 



Let the straight YmtFGmtet the two parallel straight 
lines AB and CD. 

Then shall l GFA be equal to the alternate l FGD. 



For, if possible, let them be unequal, and at -^in FG 
make l GFX equal to l FGD. (I. lo) 

Then ^i^'is parallel to CD. (I. i6) 

Therefore through F two straight lines have been 
drawn parallel to CD, which is impossible. 

Therefore z. GFA is not unequal to lFGD — ^that is, 
it is equal to it. 

Wherefore if a straight line &c. Q.S.D* 
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Corollary i. — If a straight line fall upon two parallel 
straight lines ^ the exterior angle shall he equal to the interior 
and opposite angle upon the same side of the line. 




Let HKHSl upon the two parallel straight lines AB^ 
CD; 

then shall l HFB be = z. FGD. 

For L AFG is = the alternate L FGD ; 

and L AFG is = the vertical opposite l HFB ; (1. 1 1 ) 

therefore l HFB is = Z- FGD, 



Corollary 2. — If a straight line fall upon two parallel 
straight lines, the two interior angles upon the same side of 
the line shall together be equal to two right angles. 

That is, the L s BFG, FGD shall be together equal 
to two right angles. 

For L AFG is = the alternate l FGD ; 

therefore the Z-s BFG, AFG are together = the as 
BFG.FGD; 

but the L s BFGy AFG are together = two right 
angles; (1. 14) 

therefore l s BFG^ FGD are together = two right 
angles. 
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Proposition XIX. 

If one side of a triangle be produced ^ the exterior 
angle shall be equal to the two interior and opposite 
angles. 




Lety^^Cbea A, 
and let one of its sides ^C be produced to K. 

Then shall the exterior angle ACK be equal to the 
two interior and opposite angles BAC^ ABC. 



Through C draw C/T parallel to AB. (I. 17) 



Now because CH is parallel to AB^ and AC meets 
them, 

.-.the L A CBT is = the alternate l BAC. (I. 18) 

Again, because Clf is parallel to ABy and BX^ falls 
upon them j 

.*. the exterior l JICKis = the interior and oppo- 
site L ABC; (I. i8, Cor.) 

.*. the whole l ACK is = the two angles BAC^ 
ABC together. 

Wherefore if one side of a triangle &c Q.E.D. 



Parallels, 23 



Proposition XX. 

The three angles of a triangle are together equal 
to two right angles. 




Let ABC he Si A. 

Then shall its three angles be together equal to two 
right angles. 



Produce BC to £>. 



Then the exterior angle ACJD is = the two l s ABQ 
BAC together. (I. 19) 

Add to each of these equals the 1. ACB ; 
.'. the z- s ACI>, ACB are together = the z- s ABC, 
BACj ACB, 

Le, = the three ls of A ABC. 

But the Z.S ACJD, ACB are together = two right 

angles; (I. 14) 

.'. the three z. s of A ABC are together = two right 

Z. S. Q.E.D. 



PARALLELOGRAMS. 



Definitions. 

A parallelogram is a four-sided figure, of which the 
opposite sides are parallel. 

A straight line joining two opposite angles of a par- 
allelogram is called a diagonaL 

Proposition XXI. 

The opposite sides and angles of a parallelogram 
are equals and the diagonal bisects it. 




Let ABCD be a O , and BD a diagonal. 

Then shall AB be = DC, AD = BC, 

L BAD = L BCD, L ABC = l ADC, 

and A ABD = A CDB. 



Because AB is parallel to DC, 
.'. the alternate as ABD, BDC are equal to one 
another, (I. i8) 

and because AD is parallel to BC, 
.\ the alternate Z-s ADB, DBC are equal to one 
another; (L i8) 

.*. the whole l ABC is = the whole l ADC. 
Also, because in the A s ABD, CDB the l s ABD, 
ADB are respectively equal to the l% CDB, CBD, 
and the side DB adjacent to the equal Z- s in each is 



common ; 



.'. the As ABD, CDB are equal in all respects, and 
AB, AD, and l BAD are respectively equal to DC, 
BC, and l BCD. (I. 6) 

Wherefore the opposite sides &c. q.e.d. 
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Proposition XXII. 

If a parallelogram and a triangle be on the same 
base and between the same parallels^ the parallelogram 
sltall be double of the triangle. 





Let the O EBCD and the A ABC be on the same 
base BC, and between the same parallels. 

Then shall EJ EBCD be double of the A ABC 



If the vertex A of the A ABC be zX, D ox E the pro- 
position is evident. (I. 2 1) 

But if not, through A draw AX parallel to EB or 
DC^ meeting the base or base produced in X, 



Then EX is a O and is .*. double of A ABX; (I. 21) 
also DX is a O and is .*. double of A ACX; (I. 21) 

•. O EC is double of A ABC 
Wherefore if a parallelogram &c. q.e.d. 

Corollary i. — If there be any number of EJ s on the 
same base and between the same parallels ^ they will be eqtuU 
to one another. 

For each of them will be double of any A which may 
be drawn on that base and between those parallels. 

Corollary 2. — If there be any number of C^s on the 
same base and between the same parallels^ they will be 
equal to one another. 

For each of them will be hs^ of any EJ which may 
be drawn on that base and between those parallels. 
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Proposition XXIII. 

To divide a straight line into any given number 
of equal parts. 




Let it be required to divide the straight line AB into 
five equal parts. 

From A draw another straight line AD^ and from 
AD produced cut off DE, EF, FG, GHy each equal* 
to AD, 

Join HB, and draw DX, EY.FZ, (J^paraUel to it ; 

(I. 17) 
ana cutting AB m X^ Y^ Zy W, 

Then shall AB be divided into five equal parts. 
Draw DM, EK parallel to AB. 



Then because DM is parallel to AB, and AE falls 
upon them, 

.-. L MDE = L XAD, (I. i8, Cor. i) 
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and because EM is parallel to DX, and AE falls 
upon them, 

.-. L DEM = L ADX, (I. i8, Cor. i) 

Also DE is = AD, 

.', the As DEM, ADX aie equal in all respects, 

(1.6) 

and thus DM is equal to AX, 

But DM = XY, (I. 2i) 

.-. XY = AX. 

Similarly YZ, ZW, and WB may be proved to be 
equal to AX, 

Hence AB is dividea into five equal parts. 



In like manner may a straight line be divided into any 
given number of equal parts. q.e.f. 
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Proposition XXIV. 

To describe a triangle equal to a given rectUineoi 
figure. 




Let PQRSTV\i^ the given rectilineal figure. 
It is required to describe a triangle equal to it. 



Join PT. 

Draw through V the straight line VH parallel to PT^ 
meeting 57^ produced in H, (I. 17) 

Join PJf. 



Then since the A s PTff, PTV are upon the same 
base PT, 

^nd between the same parallels FH, PT ; 
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/. A PTH = A PTV. (I. 22, Cor. 2) 

Add to each of these equals the figure PQRST; 

. .-. the figure PQP SIT is = figure PQRST V. 

Similarly a figure may be described = PQRSH hav- 
ing one fewer sides ; and so on. 

Thus a triangle may be described &c. q.e.f. 



SQUARES. 



Definition. 

A 8<itiare is a four-sided figure, having all its sides 
equal to one another, and all its angles right angles. 



Proposition XXV 
To describe a square on a given straight line. 



C 



Let AB be the given straight line. 
It is required to describe a square on AB. 



Through ^4 draw AC perpendicular to AB^ (I, 12) 
and from AC cut off AH= AB. 

Through H draw HK paxa\\e\ \.o AB, i^. ^•(^ 
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and through B draw ^^ parallel to AHy (I. 17) 

and meeting HK in K, 
Then shall ABKIfht the square required. 



For, by construction, ABKHis a parallelogram. 

. •. AB^ HK, and AH is = BK; (I. 2 1) 

also AH was made = AB ; 

.*. ABKHhdiS all its sides equal. 

Again, since HK is parallel to AB^ 

. •. z. s BAHy AHK are together = two right an- 
gles j (I. 18, Cor. 2) 

but lBAH is a right angle, .*. lAHK is a right 
angle. 

.', the ^s BKHy ABK opposite to these are right 
angles; (I. 21) 

.*. all the angles of ABKHbjq right angles. 

Therefore ABKH is a square. 

Wherefore a square has been described on AB. 

Q.E.F. 

Corollary. — If one angle of a parallelogram is a right 
angle, all its angles are right angles. 
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Proposition XXVL 

In any righUangled triangle^ the square described 
on the side opposite the right angle is eqtuil to the 
squares described on the sides containing the right 
angle. 




Let PQR be a right-angled triangle. 

Then shall the square on PQ^ the side opposite the 
right angle, be equal to the squares on PR and RQ. 



Produce PR and QR^ then thez.s at R are right 
angles. 

Complete the squares on PR and QR^ and describe 
the square on FQ. ^- "^^ 
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Through R draw ^C parallel to FH, Join RHdJiA 
SQ. 



Then the right l SFR is = the right z. QPH; 

add to each the l RPQ ; 

.'. the L SPq is = the l RPH. 

Also the sides SP^ PQ are respectively = the sides 
RP, PIT; 

.-. the A SPQ is = the A RPB: (L 4) 

But the O -PC is double of theA-^-P^ because they 
are on the same base PIT, and between the same paral- 
lels; (I. 22) 

and so likewise SPRPis double of the A SPQ ; (I. 22) 

.-. the CJ PC is = SPRP which is the square on PR. 

Similarly it may be proved that the CJ QC is = the 
square on RQ, 

,\ the whole figure PIfNQ, which is the square no 
PQ, is = the squares on PR and RQ. 

Wherefore in any right-angled triangle &c. q.e.d. 
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Definition. 
A rectangle is a right-angled parallelogram. 

Proposition I. 

If two adjacent sides of one rectangle be respec- 
tively equal to two adjacent sides of another^ the 
rectangles shall be equal to one another. 





Let the two adjacent sides PQy QR of the rectangle 
PR be respectively equal to the two adjacent sides FG^ 
GIf of the rectangle FJI. 

Then shall the rectangle PR be equal to the rectangle 
PM 



Par let PR be applied to Plf,^ so that PQ may fall on 



^^ 
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then will QR fall along GH, since l FQR = l FGH, 

and R will fall on H, since QR = GH; 

so likewise will RS and 5/^ fall on UK and -^jF. 

Thus the figure PQRS will coincide with the figure 
FGHK^ and is therefore equal to it. 

Wherefore if two adjacent sides &c. q.e.d. 

Note, — A rectangle is said to be contained by any two 
of its adjacent sides : thus the rectangle PQRS will be 
spoken of as the " rectangle contained by PQ^ QRy^ 
which for brevity may be written thus — *' the rectangle 
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Proposition II. 
To describe a rectangle equal to a given triangle, 

w Y z n 



Let PQR be the given triangle. 

It is required to describe a rectangle equal to the A 
PQR. 

Through R draw a straight line RW parallel to 

^C (1. 17) 

Bisect PQ in X, (I. 9) 

Draw -X'y perpendicular to -PQ, (!• 12) 

and QZ parallel to XY, (I. 1 7) 

Then XQZ Vis a rectangle; 
also it shall be the one required. 



Draw P^ parallel to XV, (I. 17) 



Then rectangle PV = rectangle QVy (II. i) 
.-. (2Kishalfof C^. 
But A PQR is half of QW, (I. 22) 

.-. rectangle QV = A PQR, 

Wherefore a rectangle has been described equal to the 
given triangle. Q.E.F. 



Rectangles. 



37 



Proposition III. 

If a straight line be divided into any two par ts^ 
the square on the whole line will be equal to the 
squares on the two parts , together with twice the rect- 
angle contained by the parts. 

\ C_JSL 



^ 



B^ 'S 



M 



Let the straight line PQ be divided into any two 
parts in C. 

Then shall the square on PQ be equal to the squares 
on PC^ CQy together with twice the rectangle contained 
by PC, CQ. 

Draw PR perpendicular to PQ, and equal to it (I. 1 2) 
Cut oflf PH = PC, so that HR is = CQ. 

Draw HM and RS parallel to PQ ; (I. 17) 
also CFand QS parallel to PR. (I. 17) 

Then PRSQ is a square, (I. 25) 

and it is equal to the figures PK, KS, CM, HF 
together. 

Now PK'\% the square on PC ; (I. 25) 

KS is the square on KM, and is therefore = the 
square on CQ, for KM is = CQ; (T. 21) 

CM is the rectangle contained by CK, CQ, and is 
therefore = the rectangle PC, CQ, for CAT is = PC; 

and IfP is also = rectangle PC, CQ, for IfK is = 
PC, and IfR = CQ. 

Therefore the square on PQ is = the squares on PC, 
CQ, together with twice the rectangle PC, CQ. 

Wherefore if a straight line &c. q.e.d. 
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Proposition IV. 

If a straight line be divided into any two parts, 
the square on one part will be less than the squares 
on the whole and on the other part by twice the rect- 
angle contained by the whole and that other part. 




Let the straight line AB be divided into any two parts 
in C 

Then shall the square on AC\>t less than the squares 
on AB and BC by twice the rectangle ABy BC, 



Draw AGS perpendicular to AB ; (I. 12) 
also QCHzn^RBTi^dLTzMLtl to AGS. (I. 17) 
Cut o^AG = ACy AS = AB, and BR = BC. 
Draw GHF, ST, and RQ parallel to AB. (I. 17) 



Then AH, AT, and BQ are squares, (I. 23) 
and we have to show that 
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AH is less than AT and BQ\iy twice the rectangle 
AB, EC; 

that is, that the figure GTQ is = twice the rectangle 
AB, EC. 

Now the figure GT\^ - the rectangle AB, BC, 

for G^i^'is = ABy and GS = BC; 

also the figure QJ^ is = the rectangle AB, BC, 

for -^i^'is = AB, and Q^ = BC. 

Therefore the figure GTQ is = twice the rectangle 
AB, BC. 

Therefore the square on -4 C is less than the squares 
on ABy BC by twice the rectangle AB, BC, 

'Wherefore if a straight line &c. q.e.d. 
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Proposition V. 

The difference between the squares on any two 
straight lines is equal to the rectangle contained by 
two straight lines ^ one of which is equal to the sum^ 
and the other equal to the difference of the given 
lines. 




Let RQjt RS be equal to the given straight lines. 
Then SQ is = the diflference between them. 
Produce QR to P, making RP = QR. 
Then PS is = the sum of the given lines. 
The diflference between the squares on RQ and RS 
shall be equal to the rectangle PSy SQ, 



On RQ describe a square RGCQ, (I. 25) 

Draw /'^perpendicular to PQ, and equal to SQ; 

(I. 12) 
also *S7^ parallel to RGy and JZSTiV^ parallel to PQ. 

(I. 17) 

Then KF'is = the square on RS, for ^iVis = RS. 

.-. the diflference between the squares on -^^ RSis 
= the figure XQP. 

Hence we have to show that the figure KQFis = the 
rectangle PS, SQ, 

Now the rectangle QF is = the rectangle PK^ for 
QS = Pff, and QC = PR. 

.-. the figure KQFis = the figure PN, which is = the 
rectangle PS, SQ, for PHis = SQ. 

.-. the diflference between the squares on RQ, RS is = 
the rectangle PS, SQ. 

Wherefore the diflference &c. q.e.d. 
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Proposition VI. 

To describe a square equal to a given rectilineal 
figure. 





Let A be the given rectilineal figure. 
It is required to describe a square equal to A, 



First describe the rectangle FGHK= A. (I. 24 ; II. 2) 
Produce FG, and cut off GM = GH. 

Bisect FM in P^ and with centre P and radius PM 
describe circle FQM, 
Produce HG to meet the circumference in Q, 
The square on GQ, shall be = A, 



Join PQ. 

Then since jFG^ is = the sum and GM = the diflfer- 
ence of PM and PG ; 

.•. the rectangle FGy GM is = the difference of the 
squares on PMsmd PG, (II. 5) 

and .'. = the difference of the squares on PQ and PG, 

and .". = the square on GQ; (I. 26) 

but FIT is = the rectangle FG, GM, for GIf = GM. 

Therefore the square on GQ is = FIf, and .*. = A. 

Wherefore &c. q.e.f. 
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THE CENTRE. 



Proposition I. ^ 

7!? find the centre of a given circle. 




Let ABQ be the given circle. 
It is required to find the centre of the circle ABQ 



\ 



Join Ay B any two points in the circumference. 

Bisect AB in H, 
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Through ^draw a straight line perpendicular to AB^ 
meeting the circumference in P^ Q, (I. 12) 

Bisect FQ in C, (I. 9) 

Then shall Cbe the centre of the circle ABQ, 



For if not, if possible, let some point without PQy as 
X^ be the centre, and join AX, HX^ EX. 

Then because AH^ HX^ XA are respectively = BH 
HX, XB, 

.-. LAHXis = lBHX; (L 7) 

.'. L AHX is a right l ; but l AHQ is a right l ; 

.•. lAHX = LAIfQf the greater = the less, which 
is impossible. 

.'. no point without PQ is the centre. 

.'. the centre is in PQ, and is .*. at its middle point 

a 

Wherefore the centre of the circle has been found. 

Q.E.F. 



on 
sq. 
a}! 



r 
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TANGENTS. 



Definition. 

A straight line which meets a circle, and which, if 
produced, will not cut it, is said to touch the circle, and 
is called a tangent to it 

Proposition III. 

The straight line drawn through any point in the 
circumference of a circle perpendicular to the radius 
at that point touches the circle 




Let A be any point in the circumference of the circle AB. 
Join A with the centre C, and through A draw ST 
perpendicular to CA. 

Then ST shall touch the circle. 

For, if possible, let ST cut the circle in B. 

Join BC. 

Then because CB=CA,,\ lCBA= l CAB; (I. 5) 

but L CAB is a right angle ] -\ l CBA is a right angle. 

.*. two of the angles of a triangle are right angles, 

which is impossible ; (I. 20) 

.*. 5^ T' does not cut the circle in the point B. 

Similarly it has no other point besides A in common 

with the circumference ; 

.'. 5-^ T' touches the circle at the point A, 
Wherefore the straight line &c. q.e.d. 
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Proposition IV. 
To draw a tangent to a circle from a given point. 




If the given point is on the circumference, then the 
straight line drawn perpendicular to the radius through 
that point will be a tangent. (III. 3) 

If the given point is without the circle, as Hy join it 
with C the centre of the given circle. 

Bisect CHin Q; and with centre Q and radius QC 
or ^J5r describe a circle cutting the given circle in 7. 

Join ITT. 
Then -flT shall touch the given circle. 

Join QT. 



Tangents, 47 

Because CQ = QT, .-. l QCT is = l QTC, (I. 5) 

So also L QHT = l QTH. 

.-. -L s QCT, C^^axe together = the whole l CTH; 

but the ^ s of the A CTH are together = two right 
angles. (I. 20) 

.-. L CTH\% a right angle. 

.-. Zrrtouches the circle RST (III. 3) 

Wherefore a tangent &c. q.e.f. 



ANGLES IN CIRCLES. 



Definition. 
An arc of a circle is a part of the circumference. 

Proposition V. 

The angle at the centre of a circle is double of the 
angle at the circumference upon tlie same arc. 




Let AB be an arc of a circle of which C is the centre, 

ACB the angle upon AB at the centre, 

and APB an angle upon AB at the circumference. 

Then shall LACBht double of l APB, 



I 



ist. Let the centre lie in one of the arms AF oi 
lAFB. 

Then because CF= CB, .\ l CFB= l CBF ; (I. 5) 

but lACB= Ls CFB and CBF together. (I. 19) 

.-. lACB'v& double of l CFB ; i.e., lAFB, 



Angles in Circles, 
2dly, Let C lie within the angle APB. 

7> 
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Join FCf and produce it to meet the circumference 
in^. 

Then z.^ CAT is double of lAPX, 

and lBCX'is double of lBPX; 

.-. the whole lACB is double of lAPB. 



idly. Let C lie without the l APB. 




^ Join PC^ and produce it to meet the circumference 
inK 

Then lBCY\& double of lBPY, 

and LACVis double of lAPY; 

.'. the remaining l ACB is double of l APB. 

Wherefore the angle &c. q.e.d. 
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Definition. 

A segment of a circle is the figure contained by a 
part of the circumference and the straight line joining its 
extremities, which is called the base of the segment 

An angle in a segment is the angle contained by two 
straight lines drawn from any point in the arc of the 
segment to the extremities of the base. 

Proposition VI. 
The angle in a semicircle is a right angle. 




Let APB be an angle in the semicircle APB, 
Then shall l APB be a right angle. 



Join P with C, the centre of the circle of which the 
semicircle APB is a segment. 



Then since AC= CP, .-. lAPC= l CAP, (I. 5) 
and since BC= CP, .\ l BPC= l CBP; (I. 5) 

.-. the whole LAPB = Xht ^s CAP, C^/* together ; 
but the three z.s of A APB are together = two right 
angles; (I. 20) 

. •. L APB is a right angle. 
Wherefore the angle in a semicircle is a right angle. 

Q.E.D. 



Angles in Circles, 
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Proposition VII. 

The angles in the same segment of a circle are 
equal to one another. 




Let APB^ AQB be angles in the same segment APQB, 
Then shall the l s APB^ AQB be equal to one 
another. • 

First, let the segment APQB be greater than a semi- 
circle. 

Join A and B with C the centre of the circle of which 
APB is a segment. 

Then lACB\& double of each of the l s APB, A QB; 

(HI. 5) 
.'. z. s APB, AQB are equal to one another. 

Next, let the segment APQB 
be not greater than a semi- ^P^ 

circle. 

Draw PCH through the 
centre C, and join HQ, 




Then the z. s APH, A QB 
are in a segment greater than 
a semicircle, and are .*. equal 
to one another. 

Similarly l s BPH, BQH^xt equal to one another, 
.'.the whole l APB is = the whole lAQB, 
Wherefore the angles &c. ct.E.,B, 
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Proposition VIII. 

In equal circles equal angles stand upon equal 
arcs. 




jf 




Let AFMy BHN be equal circles, and let the l s 
FPGy HQK at their centres be equal to one another. 
Then shall the arc FMG be equal to the arc HNK. 



For let the circle AFAfhe applied to the circle BHN, 
so that P may fall on Q, 

and the circumference AFM on the circumference 
BHN; 

then if /IP fall on QH, 

PG will faU on QK, since l FPG is = z. HQK. 
.'. the arc FMG will fall on the arc HNK, 

and is therefore equal to it 
Wherefore in equal circles &c. q.e.d. 

Corollary. — In equal circles^ or in the same circle^ 
equal chords cut off equal arcs. 

For if the chord FG be = the chord HK; 
since also PFzx^A PG are respectively equal to QH 
and QK; 

.'. L FPG is = lHQK; (I. 7) 

.-. arc FMG is = arc HJVK. 



ON THE SUBDIVISION 
OF THE CIRCUMFERENCE OF A CIRCLE. 



Proposition IX, 
To bisect a given arc of a circle. 




Let AXB be the given arc of a circle. 
It is required to bisect it. 



Join AB and bisect it in H. (I. 9) 

Through ZTdraw -ffi^ perpendicular to A By (I. 12) 

cutting the arc in X, 
The arc AXB shall be bisected in X, 



Join AX and XB, 

Because AH - HB and HX is common to the A s 
AHX, BHX; 
and also lAHXis = lBHX; 

r.AX= BX (L 4) 

.-. arc ^^is = arc BX (III. 8, Cor.) 

Wherefore the given arc has been bisected. q.e.f. 
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Proposition X. 



To bisect the circumference of a circle. 




Let AFB be the given circle. 
It is required to bisect its circumference. 



Through the centre C draw any diameter A CB^ 
then shall the circumference be bisected by ACB. 



For if the circle were taken up, inverted, and then 
applied to its former position so that ACB should fall 
on its former position, 

then would the arc AGB fall upon the arc AFB ; 

.\ arc AGB = arc AFB. 

Wherefore the circumference &c. q.e.f. 



Subdivision of Circumference. 5 S 

Corollary. — Hence the circumference of a circle may he 
divided into 4, 8, 16, 32, 6^^., equal arcs. 




For if through C, FCG be drawn perpendicular to A CB, 

then FCG wiU bisect the arcs AGB, AFB ; (III. 9) 

.'. the circumference will be divided m^ofour equal parts. 

Again, if the angles at the centre be bisected, 

then each of the arcs AG^ GB, BFy FA will be bi- 
sected, (III. 8) 

and ,*. the circumference will be divided into eight 
equal parts. 

And so on. 
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Proposition XI. 



To trisect the circumference of a circle. 



Let GEA be the given circle. 

It is required to trisect its circumference. 



Join C the centre with any point A in the circum- 
ference. 

With A as centre at distance AC describe a circle, 
cutting GEA in /'and Q, 

Produce ^C to meet GEA in the point i?. 

Then shall the circumference of GEA be trisected in 

^, <2,^. 

Join CP, CQy APy AQ. 

Then As ACP, ACQ are equilateral, and .•. equi- 
angular; (I. s) 



Subdivision of Circumference. $7 

.'. each of the ls ACP, ACQ is = a third of two 
right angles ; (I. 20) 

.-. each of the ls PCR, QCR is = two-thirds of two 
right angles : (I. 14) 

also L PCQ is = two-thirds of two right angles. 

.'. -^ s FCE, QCR, PCQ are equal to one another. 

.*. the arcs PR, QR, PQ are equal to one another. 

(III. 8) 
Wherefore the circumference GJSA has been trisected. 

Q.E.F. 

Corollary. — Ifence the circumference of a circle may he 
divided into 6, 12, 24, d-r., equal parts, 

\i PCy ^Cbe produced to meet the given circumfer- 
ence GEA, 

it will be divided into six equal arcs. 

And so on. 



BOOK IV. 



INSCRIBED AND CIRCUMSCRIBED FIGURES. 



Definition. 

A circle is said to be described about a rectilineal figure 
when the circumference of the circle passes through all 
the angular points of the figure. 



Proposition I. 
To describe a circle about a given triangle. 




Let ABC\i^ the given triangle. 
It is required to describe a circle about the A ABC. 



Inscribed and Circumscribed Figures. 59 

Bisect AC in Q and AB in R. (I. 9) 

Through Q and R draw straight lines peq)endicular to 
^Cand AB intersecting in O, (I. 12) 

Join OA, OB, OC. 

With O as centre and OA as radius describe a circle ; 
it shall be the one required. 



Because AR, RO, and l. ARO are respectively 
equal to BR, RO, and l BRO, 

.'. OA = OB. (I. 4) 

Similarly OA = OC ; 

.'. the circle passes through B, and C, and .*. is de- 
scribed about the A ABC. 
^Vherefo^e a circle &c. q.e.f. 
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Printer of Geometry. 



Definition. 

A circle is said to be inscribed in a rectilineal figure 
when each side of the figure touches the circle. 

Proposition II. 
To inscribe a circle in a given triangle,^ 




Let PQ^R be the given triangle ; it is required to in- 
scribe a circle within it 



Bisect L s PQR, PRQ by QCy RC, intersecting in 
C. (I. 8) 

From C let fall CD, CE, CF perpendicular to Q^R, 
RP, PQ. (I. 13) 

With C as centre and CD as radius describe a circle ; 
it shall be the one required. 



Inscribed and Circumscribed Figures, 6 1 

Because the l s QZ>C, DQC are equal to the l s 
QFC, FQC, 

.-. L QCI)= L QCF; (I. 20) 

also QC is common to the A s Z>QC^ FQC^ 

.\CI)=CF. (1.6) 

Similarly CD = CE. 

.*. the circle passes through 7^ and E, 

Again, because QR is perpendicular to CD, 

.-. QR touches the circle. (III. 3) 

Similarly RF and FQ touch the circle. 

Wherefore a circle has been inscribed in the given 
triangle. q.e.f. 
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Definition. 

A rectilineal figure is said to be inscribed in a circle 
when all its angular points are upon the circumference 
of the circle. 

Proposition III. 

To inscribe a square in a given circle. 




Let PRQ be the given circle; it is required to in- 
scribe a square in it. 



Draw the two diameters PCQ^ RCS perpendicular to 
one another. 

Join PS, SQ, QP, PP. 
Then PPQS shall be the square required. 



Because PC, CR, and l. PCR are respectively equal 
to QC, CR, and l QCR, .'. PR = RQ. (I. 4) 

Similarly RQ= QS, and QS-- SP. 

.'. /l^ ^5 is equilateral. 

Again, since l RPS is in a semicircle, .*. it is a right 
angle. (III. 6) 

Similarly the other Z- s of PRQS are right angles. 

. '. J^JdQS is a square. 

Wherefore a square has been msctiXi^^ m ^^ ^n^w 
circle, <^.^,^ 



Inscribed and Circumscribed Figures, 63 

Definition. 

A regular hexagon is a plane rectilineal figure bounded 
by six equal straight lines, and having its angles equal 
to one another. 

Proposition IV. 
To inscribe a regular hexagon in a given circle. 




Let PQR be the given circle; it is required to in- 
scribe a regular hexagon in it. 



Let the circumference be divided into six equal arcs 
PXQ, QYR, RZS, &c. (IIL 11, Cor.) 

Draw the chords PQ, QR, RS, &c 
Then shall PQRSTUht the regular hexagon required. 



For if the figure were turned about C, so that P might 
coincide with the former position of Q^ 

and .'. Q with that of R, R with that of 5, and so on, 

since the arcs PXQ^ Q YR, &c., are all equal, 

then the chord PQ would coincide with QR^ and is 
.*. =it: 

similarly QR = QS, and so on. 

.*. the hexagon is equilateral. 

Also the arms of the l PQR would fall where those 
of L QRS were. 

Hence l PQR = l QRS. Similarly l QRS = l RST; 
and so on. 

.*. the hexagon is equianguilaT. \ 

Wherefore a regular hexagon &e. ^^^'^ 
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English Language. 



NEW EDITION, REVISED AND ENLARGED. 

AN ETYMOLOGICAL AND PRONOUNCING 

DICTIONARY OF THE ENGLISH LANGUAGE. Includ- 
ing a very copious selection of Scientific, Technical, and other 
Terms and Phrases. Designed for use in Schools and Colleges, 
and as a Handy Book for C^neral Reference. By the RevjAMES 
Stormonth, and the Rev. P. H. Phelp, M.A. Third ESdition, 
with a Supplement of many additional words ; and a list of Scrip- 
ture proper names, and other names, all respelt for pronunciation. 
Crown 8vo, pp. 785, 7s. 6d. 

THE SCHOOL ETYMOLOGICAL DICTIONARY 

AND WORD-BOOK. Combining the advantages of an ordinary 
Pronouncing School Dictionary and an Etymological Spelling- Book. 
By the Rev. James Stormonth. Fcap. Bvo, pp. 254, 2s. 

THE HANDY SCHOOL DICTIONARY, Pro- 
nouncing AND Explanatory. For Use in Elementary Schools. 
By the Rev. James Stormonth. i6mo, pp. 268, 9d. 

A MANUAL OF ENGLISH PROSE LITERA- 

TURE, Biographical and Critical : designed mainly to show char- 
acteristics of style. By W. Minto, M.A. Crown 8vo, los. 6d. 

'* Is a work which all who desire to make a close study of style in English 
prose will do well to use attentively."— SiJandard. 

"A close and careful analysis of the main attributes of style, as developed 
in the work of its greatest masters, stated with remarkable clearness of ex- 
pression, and arranged upon a plan of most exact method." — School Board 
Chraniele. 

'*An admirable book, well selected and well put together.'* — WeatmintUr 
Review. 

CHARACTERISTICS OF ENGLISH POETS, . 

from Chaucer to Shirley. By Wm. Minto, M.A., Author 
of 'A Manual of English Prose Literature.' One vol. cr. 8vo, 9s. 

"Altogether this is a most faithful and thorough piece of work, fitted to be 
largely useful, and may take rank among the best educational efforts which 
have recently issued fh>m the 'preBB.'*—Ifoneor\formi8t 

'* We cannot recommend to our readers, especially to those who are prepar- 
ing for examination, a better or more concise work on the earlier English 
poets. Mr Minto shows critical power of a high order, and has given us a 
really admirable hook.."— Cii>U Service Gazette. 

"This volume shows not only a good deal of reading, but Judgment and taste." 
— Saturday Review. 

PROGRESSIVE AND CLASSIFIED SPELLING- 
BOOK. By Hannah R. ljOC¥LYiooTi» K>aSasswa& ^^ ^^J^^^fc 
Maxfs Mythology/ Fcap. Bvo, x*. 64. 
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ENGLISH PROSE COMPOSITION: A Practical 
Manual for Use in Schools. By James Currie, M.A., 
Principal of the Church of Scotland Training College, Edinburgh. 
Eleventh Edition, is. 6d. 

'* We do not remember haying seen a work so completely to oar mind as this, 
which combines sound theory with jadicioas practice. Proceeding step by step, 
it advances from the formation of the shortest sentences to the composition of 
complete essays, the pupil being everywhere furnished with all needful assist- 
ance in the way of models and hints. Nobody can work through such a book 
as this without thoroughly understanding the structure of sentences, and 
acquiring facility in arranging and expressing his thoughts appropriately. It 
ought to be extensively UBed.'*—Athen(Buin. 



Geography. 



new and GREATLY IMPROVED EDITION. 

A MANUAL OF MODERN GEOGRAPHY, Mathe- 
matical, Physical, and Political. By the Rev. Alexander 
Mackay, LL.D., F.R.G.S. Crown 8vo, pp. 676. 7s. 6d. 
This volume — the re^lt of many years' unremitting application — is 
specially adapted for the use of Teachers, Advanced Classes, Candi- 
dates for the Civil Service, and proficients in geography generally. 

thirty-fourth thousand. 

ELEMENTS OF MODERN GEOGRAPHY. By 

the Same. Fifteenth Edition, revised to the present time. Crown 

8vo, pp. 300. 3s. 
The 'Elements' form a careful condensation of the 'Manual,* the 
order of arrangement being the same, the river-systems of the globe 
playing the same conspicuous part, the pronunciation being given, and 
the results of the latest census being imiformly exhibited. This volume 
is now extensively introduced into many of the best schools in the 
kingdom. 

SECOND edition. 

THE INTERMEDIATE GEOGRAPHY. Intended 

as an Intermediate Book between the Author's 'Outlines of 
Geography' and 'Elements of Geography.' By the Same. 
Crown 8vo, pp. 224. 2$. 

SEVENTY-SIXTH THOUSAND. 

OUTLINES OF MODERN GEOGRAPHY: Eigh- 
teenth Edition, revised to the present time. By the Same. 
i8mo, pp. 112. IS. 
These * Outlines ' — in many respects an epitome of the ' Elements ' — 
are carefully prepared to meet the wants of beginners. The arrange- 
ment is the same as in the Authoi^s larger works. Minute details are 
avoided, the broad outlines are graphically presented, the accentua- 
tion marked, and the most recent changes in political geography ex- 
hibited. 

FIFTY-EIGHTH THOUSAND, REVISED TO THE PRESENT TIME. 

FIRST STEPS IN GEOGRAPHY. By the Same. 

T8mo, pp. 56. Sewed, 4d. ; in cloth, 6d. 

GEOGRAPHY OF THE BRITISH EMPIRE. 

rrom 'First Steps in Geography.' By the Same, "i^. 
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Geographical C/ass-Books, 



OPINIONS OF DB MACKAT'S SESIES. 

MANUAL. 

Annual Address of the President of the Royal Geographical Society 
(Sir Roderick L Mnrchison). — We must admire the ability and peraeverine 
research with which he has succeeded in imparting to his ' Manual ' so much 
freshness and originality. In no respect is this character more apparent than 
in the plan of arrangement, by which the author commences his description of 
the physical geography of each traet by a sketch of its true basis or geological 
structure. The work is largely sold in Scotland, but has not been sufficiently 
spoken of in England. It is, indeed, a most useful school-book in opening out 
geographical knowledge. 

Saturday Review.— It contains a prodigious array of geographical facts, 
and wUl be found useful for reference. 

English Journal of Education.— Of all the Manuals on Geography that 
have come under our notice, we place the one whose title is given above in the 
first rank. For fulness of information, for knowledge of method in arrange- 
ment, for the manner in which the details are handled, we know of no work 
that can, in these respects, compete with Mr Mackay's Manual. 

ELEMENTS. 

A. KEITH JOHNSTON, LL.D., F.R.S.E., F.R.GJ3., H.M. Geograpber 
for Scotland, Author of the * Physical Atlas,' &c. &c.— There is no work 
of the kind in this or any other language, known to me, which comes so near 
my ideiU of perfection in a school-book, on the important subject of which it 
treats. In arrangement, style, selection of matter, clearness, and thorough 
accuracy of statement, it is without a rival; and knowing, as I do, the vant 
amount of labour and research you bestowed on its production, I trust it will 
be so.appreciated as to insure, by an extensive sale, a well-merited reward. 

O. BICKERTON, Esq., Edinburgh Institution.— I have been led to form 
a very high opinion of Mackay's * Manual of Geography' and ' Elements of Geo- 
graphy,' partly from a careftil examination of them, and partly from my expe- 
rience of the latter as a text-book in the Edinburgh Imstituetion. One of 
their most valuable features is the elaborate Table of River-Basins and Towns, 
which is given in addition to the ordinanr Province or County list, so that a 
good idea may be obtained by the pupil of the natural as well as the political 
relationship of the towns in each country. On all matters connected with 
Ph]^cal Geography, Ethnography, Government, Ac, the information is full, 
accurate, and weJl digested. They are books that can be strongly recommended 
to the student of geography. 

RICHARD D. GRAHAM, Enelish Mastcor, College for Daughters of 
Ministers of the Church of Scotland and of Professors in the Scottish 
Universities. — No work with which I am acquainted so amply fulfils the con- 
ditions of a perfect text-book on the important subject of which it treats, as Dr 
Madcay's ' Elements of Modem Geography.' In fulness and accuracy of de^ 
tails, in the scientific grouping of facts, combined with clearness and simplicity 
erf statement, it stands alone, and leaves almost nothins to be desired In the 
way of improvement Eminently fitted, by reason of this exceptional variety 
and thoroughness, to meet all the requirements of higher education, it is never 
without a living interest, which adapts it to the intelligence of ordinary pupils. 
It is not the least of its merits that its information is abreast of all the latest 
developments in geographical science, accurately exhibiting both the recent 
political and territorial changes in Europe, and the many important results tt 
modem travel and research. 

^P0otof or.— The best Oeegraphy w«Uii.^% vivt tsmX -wNl^^ 
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Geology. 



** Few of our handbooks of popular science can be said to have greater or 
more decisive 'merit tlian those of Mr Page on Geology and PaUeontology. 
They are clear and vigorous in style, they never oppress the reader with a 
pedantic display of learning, n/or overwhelm, him with a pompous and super- 
fluous terminology ; and they have the happy art of taking him, straightway 
to the face of nature herself, insteadof Uadinq him by the tortuous ana bewil- 
dering paths of technical system and artificiM classification.** — Saturday Re- 
view. 

INTRODUCTORY TEXT-BOOK OF GEOLOGY. 

By David Page, LL.D., Professor of Geology in the Durham 
University of Physical Science, Newcastle. With Engravings on 
Wood and Glossarial Index. Tenth Edition. 2S. 6(1. 

"It has not been our good fortune to examine a text-book on science of 
which we could express an opinion so entirely favourable as we are enabled to 
do of Mr Page's little work." — Athenoium., 

ADVANCED TEXT-BOOK OF GEOLOGY, De- 
scriptive AND Industrial. By the Same. With Engravings, 
and Glossary of Scientific Terms. Fifth Edition, revised and 
enlarged. 7s. 6d. 

*' We have carefully read this truly satisfactory book, and do not hesitate to 
say that it is an excellent compendium of the ^eat facts of Geology, and writ- 
ten in a truthful and philosophic ayint.**— Edinburgh Philosophical Journal. 

*' As a school-book nothing can match the Advanced Text-Book of Oeology 
by Professor Page of Hevrc&atle.'*— Mechanical Magazine. 

** We know of no introduction containing a larger amount of information in 
the same space, and which we could more cordially recommend to the geologi- 
cal BtndenV—Athenceum. 

THE^ GEOLOGICAL EXAMINATOR. A Progres- 

sive Series of Questions, adapted to the Introductory and Advanced 
Text- Books of Geology. Prepared to assist Teachers in framing 
their Examinations, and Students in testing their own Progress and 
Proficiency. By the Same. Fifth Edition, gd. 

SYNOPSES OF SUBJECTS taught in the Geo- 
logical Class, College of Physical Science, Newcastle-on-Tyne, 
University of Durham. By the Same. Fcap., cloth, 2s. 6d. 

THE CRUST OF THE EARTH : A Handy Out- 
line OF Geology. By the Same. Sixth Edition, is. 

" Ad eminently satisfactory work, giving, in less than 100 pages, an admir- 
able outline sketch of Geology, . . . forming, if not a royal road, at least 
one of the smoothest we possess to an intelligent acquaintance with geolo- 
gical phenomena."— Seot«man. 

Of singular merit for its clearness and trustworthy character. "—<Stondaf«f. 
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GEOLOGY FOR GENERAL READERS. A Seriies 

of Popular Sketches in Geology and Palaeontology. By the Same. 
Third Edition, enlarged. 6s. 

**27tf3 is one of the best of Mr Page*B many gpod \>ookB. It is written in a 
Jf owing popular style. Without iUustration ot wkj extac«afto\xa «\^^\2fiA\>»xiv 
iire must prove Attractive to any inteUif^nt wadct.**— Geologteol Mci^atvt\ft, 
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HANDBOOK OF GEOLOGICAL TERMS, GEO- 
LOGY, AND PHYSICAL GEOGRAPHY. By the Same. 
Second Edition, enlarged, ys. 6d. 

'* The only dictionary of Geology in the English langnage^modem in date, 
and exhanative in treatment."— A$vtet4^. 

CHIPS AND CHAPTERS. A Book for Amateurs 

and Young Geologists. By the Same. 5s. 

THE PAST AND PRESENT LIFE OF THE 

GLOBE. With numerous Illustrations. By the Same. Crown 
8vo. 6s. 

THE PHILOSOPHY OF GEOLOGY. A Brief Re- 

view of the Aim, Scope, and Character of Geological Inquiry. 
By the Same. Fcap. 8vo. 3s. 6d. 

Physical Geography. 

INTRODUCTORY TEXT-BOOK OF PHYSICAL 

GEOGRAPHY. With Sketch- Maps and Illustrations. By David 
Page, LL.D., Professor of Geology in the Durham Univer- 
sity of Physical Science, Newcastle. Seventh Edition. 2s. 6d. 

ADVANCED TEXT-BOOK OF PHYSICAL GEO- 
GRAPHY. By the Same. With Engravings. Second Edition. 

SS. 
" A thorongtaly good Text- Book of Physical Geography."— ^Saturday Review. 

EXAMINATIONS ON PHYSICAL GEOGRAPHY. 

A Progressive Series of Questions, adapted to the Introductory and 
Advanced Text- Books of Physical Geography. By the Same. 
Second Edition. 9d. 

COMPARATIVE GEOGRAPHY. By Carl Ritter. 

Translated by W. L. Gage. Fcap., 3s. 6d. 

Latin. 

ADITUS FACILIORES : An Easy Latin Construing 

Book, with Complete Vocabulary. By A. W. Potts, M.A. , LL.D. , 
Head-Master of the Fettes College, Edinburgh, and sometime Fel- 
low of St John's College, Cambridge ; and the Rev. C. Darnell, 
M.A., Head-Master of Cargilfield Preparatory School, Edinburgh, 
and late Scholar of Pembroke and Downing Colleges, Cambridge. 
Second Edition, Fcap. 8vo. 3s. 6d. 

PRACTICAL RUDIMENTS OB THE LATIN 
LANGUAGE; or, Latin Forms and English Roots. By J. 
Ross, M.A., Rector of the High School of Arbroath. Crown 8vo. 

C ree/(. 

ADITUS FACILIORES GR^ECI. An Easy Greek 

Construing Book, with Complete VocabularY* B^ tha AM0\ot^<3>l ♦ 
'Aditus Faciliores, an Easy IjaXSxi CoTaVT>aS»%'^«^> ^^* , ^ . 
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OUTLINES OF NATURAL HISTORY, for Be- 

ginners ; being Descriptions of a Progressive Series of Zoological 
Types. By Henry Alleyne Nicholson. M.D., F.R.S.E., 
F.G.S., &c., Professor of Natural History in the University of 
St Andrews. 52 Engravings, is. 6d. 

** There has been no book since Patterson's well-known * Zoology for 
Schools ' that has so completely provided for the class to which it is adcUressed 
as the capital little volame by Dr Nicholson."— Popti tor Science Review. 

By THE SAME AUTHOR. 

INTRODUCTORY TEXT-BOOK OF ZOOLOGY, 

FOR THE Use of Junior Classes. A New Edition, revised and 
enlarged, with 150 Engravings, 3s. 

' ' Yei^r suitable for junior classes in schools. There is no reason why any one 
should not become acquainted with the principles of the science, and the facts 
on which they are based, as set forth in this volume." — La-ncet. 

*' Nothing can be better adapted to its object than this cheap and well- 
written Introduction." — LondLvn, Quarterly Review. 

TEXT-BOOK OF ZOOLOGY, for the "Use of 

Schools. Second Edition, enlarged. Crown 8vo, with 188 En- 
gravings on Wood, 6s. 

" This capital introduction to nattural history is illustrated and well got up 
in every way. We should be glad to see it generally used in schools."— if edi- 
cal Press and CireuUur. 

« 

A MANUAL OF ZOOLOGY, for the Use of 

Students. With a General Introduction on the Principles of 
Zoology. Fourth Edition, revised and enlarged. Crown 8vo, pp. 
732, with 300 Engravings on Wood, las. 6d. 

*' It is the best manual of zoology yet published, not merely in England, but 
in Europe."— Pai; McM Gazette, Jmy 20, 1871. 

" The best treatise on Zoology in moderate compass that we possess." — 
Lancet^ May 18, 1872. 

A MANUAL OF PALAEONTOLOGY, for the Use 

OF Students. With a General Introduction on the Principles of 
Palaeontology. Crown 8vo, with upwards of 400 Engravings, iss. 

" This book will be found to be one of the best of guides to the principles of 
Palaeontology and the study of organic remains."— ^tAeneeum. 

INTRODUCTION TO THE STUDY OF BIO- 
LOGY. Crown 8vo, with numerous Engravings, 55. 

EXAMINATIONS IN NATURAL HISTORY; being 

a. Progressive Series of Questions adapted to the Author's Introduc- 
toiy and Advanced Text-Books and lYie S\M^«nX's ^^oaal of 
Zoology. IS. 
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EPITOME OF ALISON'S HISTORY OF EUROPE, 
FOR THE Use of Schools. Sixteenth Edition. Post 8vo, pp. 
604. 7s. 6d. bound in leather. 

ATLAS ^ TO Epitome of the History of Europe. 

Eleven Coloured Maps. By A. Keith Johnston, LL.D., 
F.R.S.E. In4to, 78. 

THE EIGHTEEN CHRISTIAN CENTURIES. By 
the Re¥. Jambs White, Author of 'The History of France.' 
Seventh Edition, post 8vo, with Index, 68. 



•i 



' He gOM to work npon the only trae principle, and produces a pietore that 
at onoe aatlsfles trath, arrests the memorr, sna fills the imagination. It will 
be diflUmlt to lay bands on any book of the kind more osefuTsnd more enter- 
taining. "—Timsf. 

"He has seised the salient ^ints — ^indeed, the governing incidents — ^in eacb 
oentmy, end shown their received bearing as well on their own age as on the 
progress of the world. Vigoronsly and briefly, often by a single toach, has. he 
manced the traits of leading men ; when needftd, he touches slightly their 
biographical career. The state of the country and of society, oi arts and learn- 
fofn, KbxL, more than all, of the modes of living, are sraphfcally sketched, and 
upon the whole ydth more fUlness than any other diviiBion.''— iSpectoior. 

HISTORY OF FRANCE, from the Earliest Times. 

By the Rev. James White, Author of ' The Eighteen Christian 
Centuries.' Fifth Edition, post 8vo, with Index, 6s. 

**An excellent and comprehensive eompendinm of French history."— 

FACTS AND DATES; or, The Leading Events in 

Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences : the Memory being aided throughout by a Sim- 
ple and Natural Method. For Schools and Private Reference. By 
the Rev. Alex. Mackat. LL.D., F.R.G.S., Author of 'A Manual 
of Modem Geography/ &c. Second Edition, crown 8vo, pp. 336. 
48. 

THE LIFE AND LABOURS OF THE APOSTLE 

PAUL. A continuous Narrative for Schools and Bible Classes. 
By Charles Michib. M.A. Second Edition. Revised and En- 
Uu-ged. Fcap. 8vo, cloth, is. 

" The details are carefully oolleoted and skilfully put together, and the out- 
eome Is a succinct, yet dear and comprehensive, view of the life and labours 
of the great Apostle. The story of Paul's life, so replete with spirit-ntirring 
incidents, is told in a manner extremely well fitted to arrest the attention n? 
advanced pupils, and we can with confidence commend this little work as an 
admirable text-book for Bible-classea The narrative is enriched by foot- 
notes, from which it is apparent that Mr If ichle Is well posted up in the litera- 
ture of the subject. These are sutjjoined without any pretence or parade of 
learning, and only when required to elucidate or illustrate the text The map 
at the close will enable the reader to ttMa Ua ootxaii^fA >Sba Kv^nfi^^VciXs^ 
various mlssfonaiy tonra. We rive tY\\a Yvmi^Xi«»\l w« "^^rccw ^««cwcwAa»*s^*« 
it eerUtnJf deserves a wide dioalattoiL**— N oAiotwoA 1&d.uQoXviNwQQM.\.VA. 
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School Atlases. 

By A. KEITH JOHNSTON, LL.D., &c. 
Author of the Royal and the Physical Atlases, &c. 



ATLAS OF GENERAL AND DESCRIPTIVE GEO- 
GRAPHY. A New and Enlarged Edition, suited to the best Text- 
Books ; with Geographical information brought up to the time of 
publication. 26 Maps, clearly and uniformly printed in colours, 
with Index. Imp. 8vo. Half-bound, 12s. 6d. 

ATLAS OF PHYSICAL GEOGRAPHY, illustrating, 

in a Series of Original Designs, the Elementary Facts of Geology, 
Hydrography, Meteorology, and Natural History. A 
New and Enlarged Edition, containing 4 new Maps and Letter- 
press. 20 Coloured Maps. Imp. 8vo. Half-bound, 12s. 6d. 

ATLAS OF ASTRONOMY. A New and Enlarged 

Edition, 21 Coloured Plates. With an Elementary Survey of the 
Heavens, designed as an accompaniment to this Atlas, by Robert 
Grant, LL.D., &c., Professor of Astronomy and Director of the 
Observatory in the University of Glasgow. Imp. 8vo. Half-bound, 
I2S. 6d. 

ATLAS OF CLASSICAL GEOGRAPHY. A New 

and Enlarged Edition. Constructed from the "best materials, and 
embodying the results of the most recent investigations, accom- 
panied by a complete Index of Places, in which the proper 
quantities are given by T. Harvey and E. Worsley, MM.A. 
Oxon. 21 Coloured Maps. Imp. 8vo. Half-bound, 12s. 6d. 

" This Edition is so much enlarged and improved as to be virtually a new 
work, surpassing everything else of the kind extant, both in utility and beauty. " 

ELEMENTARY ATLAS OF GENERAL AND 

DESCRIPTIVE GEOGRAPHY, for the Use of Junior Classes ; 
including a Map of Canaan and Palestine, with General 
Index. 8vo, half-bound, 5s. 

NEW atlas for pupil-teachers. 
THE HANDY ROYAL ATLAS. 46 Maps clearly 

printed and carefully coloured, with General Index. Imp. 4to, 
/2, i2S. 6d., half-bound morocco. A New Edition, brought up to 
the present time. 

This work has been constructed for the purpose of^ placing in the 

hands of the public a useful and thoroughly accurate Atlas of Maps 

of Modem Geography, in a convenient form, and at a moderate price. 

It is based on the * Royal Atlas,' by the same Author ; and, in so 

far as the scale permits, it comprises many of the excellences which its 

prototype is acknowledged to possess. The aim has been to make the 

book strictly what its name implies, a Handy Atlas — a valuable sub- 

stitute for the * Royals ' where that ia too buVVy ot loo eiqietisive to find 

a place, a. needful auxiliary to the )un\oT bianeYvea ol iasoSofis, mA ^ 

t^aa^^f mecum to the tutor and the pupiUcacYvei. 
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Keith Johnston^s Atlases. 



mm 



EXTRACTS FROM OPINIONS OF THE PRESS. ' 



SCHOOL ATLASES. 

" Thfj ai« as superior to all School Atlases within our knowledge, as were the 
terger works of the same Author in advance (rf those that preceded thencL" — 
Kdveatumal Timet. 

*' Decidedly the best School Atlases we have ever BWJL^—Bfngliah Journal qf 
BiueeUion. 

"... The ' Physical Atlas ' seems to us particularly well executed. 
. . . The last generation had no such help to learning as is afforded in 
these excellent elementary Maps. The ' Classical Atlas ' is a great improve- 
ment on what has usually gone by that name ; not only is it fuller, but in 
tome cases it gives the same country more than once in different periods of 
timei Thus it approaches the special value of a historical atlas. The ' General 
Atlas' is wonderfully full and accurate for its scale. . . . Finally, the 
' Asteonomical Atlas,' in which Mr Hind is responsible for the scientific ac- 
enracy of the maps, supplies an admitted educational want No better com- 
panion to an elementary astronomical treatise could be found than this cheap 
and convenient collection of maps." — Saturday Bevieto. 

"The plan of these Atlases is admirable, and the excellence of the plan is 
rivalled by the beauty of the execution. . . . The best security for the 
accuracy and substantial value of a School Atlas is to have it from the hands 
of a man like our Author, who has perfected his skill by the execution of much 
larger works, and gained a character which he will be carefol not to Jeopardise 
by attaching his name to anything that is crude, slovenly, or superficial"— 
Stottman. 

"This Edition of the ' Classical Atlas' is so much enlarged and improved as 
to be virtually a new work, surpassing everything else of uie kind extant, both 
in utility and beauty."— J.tAenamm. 



THE HANDY ROYAL ATLAS. 

" Is probably the best work of the kind now published, "^rttn^. 

"Not only are the present territorial adjustments duly registered in all 
these Maps, but the latest discoveries in Central Asia, in Aftica, and America, 
have been delineated with laborious fidelity. Indeed the ample illustration of 
recent discovery, and of the great groups of dependencies on the British 
Crown, renders Dr Johnston's the best of all Atlases for English use."— Pa{{ 
Mall Oazetu. 

** This is Mr Keith Johnston's admirable Royal Atlas diminished in bulk and 
scale so as to be, perhaps, fairly entitled to the name of ' Handy,' but still not so 
much diminished but what it constitutes an accurate and useful general Atlas tor 
mdinary houBoholdn.*' •^SpeeUUor. 

" The ' Handy Atlas ' is thoroughly deservins of lia na.\!^<&. '^Q»t> csoSi:! ^sa^^ 
eontMin the latest information, but VU a\M »sA«xt«&%%\&«DL\.'t«QL^«vN».\RsA!tff». 
M a book of reference."— Standard. 
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Arithmetic. 

THE THEORY OF ARITHMETIC. By David 

MuNN, F.R.S.E., Mathematical Master, Royal High School of 

Edinburgh. Crown 8vo, pp. 294. 55. 
"We want books of this kind very ranch— hooks which aim at developing 
the edncational value of Arithmetic by showing how admirably it is calculated 
to exercise the thinking powers of the young. Tour book is, I think, excellent 
—brief, but clear ; and I look forward to the good effects which it shall produce, 
in awaking the minds of many who regard Arithmetic as & mere mechanical 
process."— Pro/(M«or Kelland, 

ELEMENTARY ARITHMETIC. By Edward Sang, 

F.R.S.E. This Treatise is intended to supply the great desider- 
atum of an intellectual instead of a routine coiuse of instruction in 
Arithmetic. Post Svo, 53. 

THE HIGHER ARITHMETIC. By the same 

Author. Being a Sequel to • Elementary Arithmetic' Crown Svo, 55. 

FIVE -PLACE LOGARITHMS. Arranged by E. 

Sang, F.R.S.E. Sixpence. For the Waistcoat-Pocket. 

TREATISE ON ARITHMETIC, with numerous Ex- 
ercises for Teaching in Classes. By James Watson, one of the 
Masters of Heriot's Hospital. Foolscap, is. , 

PRIMER OF GEOMETRY. An Easy Introduction 

to the Propositions of Euclid. By FRANCIS Cuthbertson, 
M.A., LL.D., late Fellow of Corpus Christi College, Cambridge; 
Head Mathematical Master of the City of London School, is. 6d. 

Botany. 

A MANUAL OF BOTANY, Anatomical and Phys- 
iological. For the Use of Students. By Robert Brown, 
M.A., Ph.D., F.R.G.S., Lecturer on Botany under the Science 
and Art Department of the Committee of the Privy Council on 
Education. Crown Svo, with numerous Illustrations, 12s. 6d. 
"-This is a work of very meritorions character. "ScientifiAi and Literary Review. 
''We have no hesitation in recommending this volume to our readers as 

heing the hest and most reliable of the many works on botany yet issued. . . . 

His manual will, if we mistake not, be eagerly consulted and attentively 

studied by all those who take an interest in the science of botany."— Civu 

Service Gazette. 

Agriculture. 

CATECHISM OF PRACTICAL AGRICULTURE. 

By Henry Stephens, F.R.S.E., Author of the 'Book of the 
Farm.' A New Edition. With Engravings, is. 

PROFESSOR JOHNSTON'S CATECHISM OF 

AGRICULTURAL CHEMISTRY. A New Edition, edited by 
Professor Voelcker. With Engravings, is. 

PROFESSOR JOHNSTON'S ELEMENTS OF 

AGRICULTURAL, CHEMISTRY AND GEOLOGY. A New 
Edition, revised and brought down to the pTCseul time, by G. T. 
Atkinson, B.A., F.C.S., Clifton College. Yoo\sc!wp» ea. tA, 
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Meteorology. 



INTRODUClt)RY TEXT-BOOK OF METEOR- 
OLOGY. By Alexander Buchan, M.A., F.R.S.E., Secretary 
of the Scottish Meteorological Society, Author of ' Handy Book of 
Meteorology,' &c. Crown 8vo, with 8 Coloured Charts and other 
Engravings, pp. 218. 4s. 6d. 

" A handy comi>eDdiam of Meteorology by one of the most competent autho- 
rities on this branch of science."— Petermann's Oeographisehe MittheUungen. 

'* We can recommend it as a handy, clear, and scientific introduction to the 
theory of Meteorology, written by a man who has evidently mastered his sub- 
ject."— Zranc«t. 

"An exceedingly useftd volume.**— ^tftenown. 

Miscellaneous. 

A TREASURY OF THE ENGLISH AND GER- 
MAN LANGUAGES. Compiled from the best Authors and 
Lexicographers in both Languages. Adapted to the Use of Schools, 
Students, Travellers, and Men of Business ; and forming a Com- 
panion to all German-English Dictionaries. By Joseph Cauvin, 
LL.D. & Ph.D., of the University of Gottingen, &c. Crown 8vo, 
7s. 6d., bound in cloth. 

"An excellent English-German Dictionary, which supplies a real want.*— 
Saturday Review. * 

«* The difficulty of translating English into German may be greatly alleviated 
by the use of this copious and excellent English-German Dictionary, which 
specifies the different senses of each English word, and gives suitable German 
equivalents. It also supplies an abundance of idiomatic phraseology, with 
many passages from Bbakespeare and other authors aptly rendered in German. 
Compared with other dictionaries, it has decidedly the advantage. ''-.itAefueum. 

A GLOSSARY OF NAVIGATION. Containing jthe 

Definitions and Propositions of the Science, Explanation of Terms, 
and Description of Instruments. By the Rev. J. B. Harbord, 
M.A., Assistant Director of Education, Admiralty. Crown 8vo, 
Illustrated with Diagrams, 6s. 

DEFINITIONS AND DIAGRAMS IN ASTRO- 
NOMY AND NAVIGATION. By the Same. is. 6d. 

ELEMENTARY HANDBOOK OF PHYSICS. With 

210 Diagrams. By William Rossiter, F.R.A.S., &c. Crown 
8vo, pp. 390. ss. 

** A singularly interesting Treatise on Physics, founded on facts and pheno- 
mena gained at first hand by the Author, and expounded in a style which is a 
model of that simplicity and ease in writing which betokens mastery of the 
subject. To those who requi re a non-mathematlcai «T7go«>\Uc!ri\. ^'l^2cAk ^'5^s^ssc<^<^ 
ofPhyBioB a better book cannot be Teoommeuii'^** — PaX\H.Q^^aTftX\.^. 
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Third Edition^ revised^ and enlarged with a Supplement of many 
additional words ; and a list of Scripture proper names, 
and other names, all respelt for pronunciation, 

AN ETYMOLOGICAL AND PRONOUNCING 

DICTIONARY 

OF 

THE ENGLISH LANGUAGE. 

INCLUDING A VBSY COPIOUS SBLBCTION OP 

SCIENTIFIC, TECHNICAL, AND OTHER TERMS AND PHRASES. 
^ DESIGNED FOR USE IN SCHOOLS AND COLLEGES, 

AND AS 

A HAHDT BOOK FOR GEHEBAL BEFEREHCE. 
By THE Rev. JAMES STORMONTH, 

AND THE 

Rev. p. H. PHELP, M.A. 
Crown 8vo, pp. 785, 7s. 6d. 



OPINIONS OF THE PRESS. 

** This wfll be found a most admirable and nseftil Dictionary by the student, 
the man of business, or the general inqoiier. Its design is to sapply a fiill and 
complete pronouncing, etymol(^cal, and explanatory Dictionary of the English 
language ; and, as tar as we can judge, in t}iat design it most completely suc- 
ceeds. It contains an unusual number of scientific names and terms, English 
phrases, and familiar colloquialisins ; this will considerably enhance its value to 
the general searcher after information. The author seems to us to have planned 
the Dictionary exceedin^y welL The Dictionary words are printed in bold 
black type, and in single letters, that being the form in which words are usually 
presented to the reader. Capital letters b^in such words only in proper 
names, and others which are always so printed. They are grouped under a 
leading word, fh>m which they may be presumed naturally to fall or be formed, 
or singly follow in alphabeticid order— only so, however, when th^ are derived 
fh>m the same leading root, and when the alphabetical order may not be mate- 
rially disturbed. The roots are enclosed within Inackets, and for them the 
works of the best and most recent authorities seem to have been consulted. 
The meanings are those usually giv^i, but they have been simplified as much 
as i)ossible. Nothing unnecessary is given ; but, in the way of definition, there 
will be found a vast quantity of new matter. The phonetic spelling of the 
words has been careftdly revised by a Cambridge graduate — Mr Phelp ; and Dr 
Page, the well-known geol(^st, has attended to the correctness of the various 
scientific terms in the book. The Dictionary altogether is very complete." — 
Greenock Advertiser. 

" This Dictionary is admirable. The etymological part especially is good and 

sound. We have turned to 'calamity,' 'forest,' 'poltroon,' and a number of 

other craeiaJ words, and find them all derived according to the newest li^ts. 

22iere IB nothing About 'caJamos,' and ' foria,* and *poV\ic«tnmcas,' such as we 

ased in the etymological dictioiiaries of the old type. TVi<ft -wotk. ^«wsm&«. 

jflaoe In every Engiiah School, whether hoys' ot j^Arf.*— WesbsAiwUT B«oS««. 
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o^mions— continued, 

"That which is now before us is evidently a work on which enormons paina 
hare been bestowed. The compilation and arrangement give evidence of labo- 
rious research and very extensive scholarship. Special care seems to have been 
bestowed on the pronunciation and etymological derivation, and the 'root- 
words ' which are given are most valuable in helping to a knowledge of primary 
Bigniflcations. All through the book are evidences of elaborate and conscien- 
tious work, and any one who masters the varied contents of this Dictionary 
will not be far off the attainment of the complete art of ' writing the English 
langoage with propriety,' in the matter of orthography at any rate." — B^ast 
Northern Whig. 

** This strikes us as likely to prove a useftil and valuable work. . . . The 
number of scientific terms given is for beyond what we have noticed in previous 
works of this kind, and will in great measure render other special dictionaries 
•ai>erfluous. Great care seems also to have been exercised in giving the correct 
etymology and pronunciation of worda We trust the work may meet with the 
success it deserves." — Grajfhic 

" On the whole, we may characterise Mr Stormonth's as a really good and 
valuable Dictionary ; and with the typical exceptions we have pointed out, we 
frankly allow his claim to have laboured earnestly and conscientiously in the 
production of it,**— Journal of Education. 

'* I have examined Stormonth's Dictionary minutely, and again and again with 
satisfkction on points where other Dictionaries left me hopeless. It is an ela- 
borate and splendid work, and with its great ftdness, its grouping of words, and 
its meanings of phrases, should be the vcide mecum of every student. It is a 
book I would like very much to see in the hands of all my advanced pupils." — 
David CampbeU, Esq., The Academy, Montrose. 

"I am happy to be able to express — and that in the strongest terms of com- 
mendation — my opinion of the merits of this Dictionary. Considering the ex- 
tensive field which it covers, it seems to me a marvel of painstaking labour and 
general accuracy. With regard to the scientific and technical- words so exten- 
sively introduced into it, I must say, that in this respect I know no Dictionary 
that so satisfactorily meets a real and widely felt want in our literature of re- 
ference. I have compared it with the lai^ and costly works of Latham, 
Wedgwood, and others, and find that in the ftdness of its details, and the 
clearness of its definitions, it holds its own even against them. The etjrmology 
has been treated throughout with much intelligence, the most distinguished 
authorities, and the most recent discoveries in philological science having been 
laid under careful contribution."— £{c^rd D. Graham, Esq., English Master, 
College for Daughters of Ministers of the Church of ScotlaTid and of Professors in 
the Scottish Universities. 

" For clearness of printing, neatness of arrangement, and amount of informa- 
tion, this Dictionary leaves nothing to be desired ; while its correctness and con- 
densed form giving all that is necessary with no redundance, will prove of great 
service to all who want a work of complete and easy reference, without having 
recourse to a Cyclopedia. In aU cases where I have referred to the etymology, 
I have found it most satis&ctory ; once or twice after being unable to find a 
word in another Dictionary, I have met 'vYi«i 1 '^vglXm^ V^ N^dNs^ ^soft^r — ^<i«c«i 
Wingfleld, Esq., M.A, 
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THE SCHOOL ETYMOLOGICAL DICTIONARY 

AND WORD-BOOK. Combining the advantages of an ordinary 
Pronouncmg School Dictionary and an Etymological Spelling-Book. 
By the Rev. James Stormonth. Fcap. 8vo, pp. 254, 2s. 

•• This is mainly an abridgment of Mr Stofmonth's larger Etymologi- 
cal Dictionary, which has already been favourably criticised in ' The 
Schoolmaster.' The Dictionary, which contains every word in ordinary 
use, is followed up by a carefully prepared list of prefixes and postfixes, 
with illustrative examples, and a vocabulary of Latin, Greek, and other 
root-words, followed by derived English words. It will be obvious to 
every experienced teacher, that these lists may be made available in 
many ways for imparting a sound knowledge of the English language, 
and for helping unfortunate pupils over the terrible difficulties of our 
imsystematic and stubborn orthography. We think this volume will 
be a valuable addition to the pupil's store of books, and, if rightly used, 
will prove a safe and suggestive guide to a sound and thorough know- 
ledge of his native tongue." — The Schoolmaster, 

•'For these reasons we always advocate the good old practice of 
teaching children English to a large extent by means of lists of spell- 
ings, all but the most elementary classes learning spellings with ' mean- 
ings.' Mr Stormonth, in this admirable word-book, has provided the 
means of carrying out our principle in the higher classes, and of correct- 
ing all the inexactness and want of completeness to which the English 
student of English is liable. His book is an etymological- dictionary 
curtailed and condensed. ... As a dictionary the book is very 
carefully compiled, and much labour has been expended on the task 
of economising words and space with as little actual loss to the student 
as possible. The pronunciation is indicated by a neat system of 
symbols, easily mastered at the outset, and indeed pretty nearly speak- 
ing for themselves." — School Board Chronicle, 

"A concise handy-book of this kind was much wanted in schools, for 
most pocket-dictionaries are by no means reliable guides. Besides the 
word and its meaning, the pronunciation is given in each case, together 
with the kindred or root words in other languages. The work Seems 
very complete." — Educational Times, 

•'The derivations are particularly good." — Westminster Review, 

" This cheap and careful abridgment of Mr Stormonth's larger Dic- 
tionary, which has met with so cordial a welcome in all quarters, will 
be received as a boon by all interested in the education of the young. 
. . . We heartily endorse its claim to be 'a thoroughly practical 
school-book, and fitted for daily use by the pupil in and out of the 
school-room, in the preparation of the English lessons.'" — Aberdeen 
Herald, 

** The work is admirably adapted for teaching the meanings of words, 
since after the meanings of the various postfixes have been learnt, the 
pf^pil will obtain excellent exercise in the ioTmaXVoxL ol hiot^ dedved 
nvw those given in the Dictionary."— Afecfcanic^ Mogazine. 
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NOW COMPLETE. 

ANCIENT CLASSICS FOR ENGLISH READERS. 

EDITED BY THE 

Rev. W. LUCAS COLLINS, M.A. 

In 20 Vols., crown 8vo, cloth, 2s. 6d. each. 
Or in 10 Vols., neatly bound with calf or vellum back, price £2, los. 



OFINIONB OF THB PRBM. 

'* We gladly avail ourselves of this opportunity to recommend the 
other volumes of this useful ^ries, most of which are executed with dis- 
crimination and ability."— ^i^ar^^/)' Review, 

" These Ancient Classics have, without an exception, a twofold value. 
They are rich in literary interest, and they are rich in social and histori- 
cal interest. We not only have a faithful presentation of the stamp afid 
quality of the literature which the master-minds of the classical world 
have bequeathed to the modem world, but we have a series of admir- 
ably vivid and graphic pictures of what life at Athens and Rome was. 
We are not merely taken back over a space of twenty centuries, and 
placed immediately under the shadow of the Acropolis, or in the very 
heart of the Forum, but we are at once brought behind the scenes of the 
old Roman and Athenian existence. As we see how the heroes of this 
'new world which is the old' plotted, intrigued, and planned; how 
private ambition and political partisanship were dominant and active 
motives then as they are now ; how the passions and the prejudices 
which reign supreme now reigned supreme then ; above all, as we dis- 
cover how completely many of what we may have been accustomed to 
consider our most essentially modem thoughts and sayings have been 
anticipated by the poets and orators, the philosophers and historians, 
who drank their inspiration by the banks of Ilissus or on the plains of* 
Tiber, we are prompted to ask whether the advance of some twenty cen- 
turies has worked any great change in humanity, and whether, substi- 
tuting the coat for the toga, the park for the Campus Martins, the 
Houses of Parliament for the Forum, Cicero might not have been a 
public man in London as well as an orator in Rome?" — Morning 
AdverHser, ^ 

*' It is difficult to estimate too highly the value of such a series as this 
in giving ' English readers ' an insight, exact as far as it goes, into those 
olden times which are so remote and yet to many of us so close. It is 
in no wise to be looked upon as a rival to the translations which have 
at no time been brought forth in greater abundance or in greater excel- 
lence than in our own day. On the contrary, we should hope that 
these little volumes would be in many cases but a kind of stepping-stone 
to the larger works, and would lead many who otherwise would have 
remained in ignorance of them to turn to the versions of Conington. 
Worsley, Derby, or Lytton. In any case a reader would come with 
far greater knowledge, and therefore with far greater enjoyment, to the 
complete translation, who had first Yvad lYvt g[wiTA\siO«ecvV2kx\sKsfii\fi^ 
ooe of these volumes," — Saturday Rcuuw^ 5*** '^-^^ 
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Now complete, in 20 vols., fcap. 8vo, 2s. 6d. each, 

Ancient Classics for English Readers. 



I.— HOMER : THE ILIAD. By the Editor. 

2.— HOMER : THE ODYSSEY. By the Editor. 

3.— HERODOTUS. By George C. Swayne, M.A. 

4.— THE COMMENTARIES OF CiESAR. By Anthony Trol- 
lops. 

5.— VIRGIL. By the Editor. 

6.— HORACE. By Theodore Martin. 

7.— iESCHYLUS. By Reginald S. Copleston, B.A. 

8.— XENOPHON. By Sir Alexander Grant, Bart., Principal of 
the University of Edinburgh. 

9.— CICERO. By the Editor. 

10.— SOPHOCLES. By Clifton W. Collins, M.A. 

II.— PLINY'S LETTERS. By the Rev. Alfred Church, M.A., 
and the Rev. W. J. Brodribb, M.A. 

12.— EURIPIDES. By W. B. Donne. 

13.— JUVENAL. By Edward Walford, M.A. 

14.— ARISTOPHANES. By THE Editor. 

15.— HESIOD AND THEOGNIS. By the Rev. J. Davis, M.A. 

16.— PLAUTUS AND TtT^lENCE. By the Editor. 

17.— TACITUS. By W. B. Donne. 

18,— LUCIAN. By the Editor. 

19.— PLATO. By Clifton W. Collins, M.A. 

20.— THE GREEK ANTHOLOGY. By Lord Neaves. 



4S George Street, Edinburgh; 37PxTE«sos'TC.^^cy«»'\jawiQ«. 



SUPPLEMENTAL SERIES. 

ANCIENT CLASSICS FOR ENGLISH READERS. 

Edited by the Rev. W. LUCAS COLLINS, M.A. 



ADVERTISEMENT, 

The marked success and general popularity of the Series of ' Ancient 
Classics fob English BeIdebs,* lately concluded in Twenty Volumes, 
has been accompanied b^ some regrets, expressed both by uie friendly 
critics of the press and in private quarters, at its not having been made 
somewhat more comprehensive. 

This has induced us to announce the issue of a 'Supplementary Series,' 
intended to comprise the works of some few Latin and Greek authon 
which, for various reasons, were not included in the original plan« 

This Series will appear, like the preceding, in quarterly volumes, at 
half -a- crown each, and in the same size and l^pe. It will not be extended 
beyond eight or ten such volumes. These wm include the works of Aris- 
totle, Thucydides, Demosthenes, Livt, LuoRETins, Ovm, Catullus 
(with Tibullus and Pbofebtius), Anacbeon, Pindab^ &c« 



The New Volume, 

L I V Y, 

By the Rev. W. LUCAS COLLINS, M.A., 
Is published this day, price 2s. 6d. 



CONTENTS OF THE FIRST SERIES. 



HoMXB : The Iliad. By the Editor. 
HoMSR : The Odtsset. By the Editor. 
Hebodotus. By George C Swayne, 

M.A. 
Xenophon. By Sir Alexander Grant, 

Bart 
ExTBiPiDES. By W. B. Donne. 
Aristophanes. By the Editor. 
Plato. By Clifton W. Collins, M. A 
LuoiAN. By the Editor. 
iEscHYLus. By Reginald S. Copleston, 

B.A. 
Sophocles. By Clifton W. Collins, 

M.A. 



Hesiod and Thioqnia. By the Bev. J. 

Davies, HA. 
Greek Anthology. By Loid Neaves. 
Virgil. By the Editor. 
Horace. By Theodore ICartin. 
J tenal. By Edward Walford, M. A 
Plautus and Terbnob. ]^ the Editor. 
The Commentaries or Caesar. By 

Anthony TroUope. 
Taotus. By W. B. Donne. 
Cicero. By the Editor. 
Flint's Letters. By the Bev. Alfred 

Church, M.A., and the Bev. W. J. 

Brodribb, H.A. 



Each Volume may be had separately, price 2s. 6d. in cloth ; or the whole 
Series, bound in 10 Vols., vellum backs, for £2, lOs. 
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Orders rccei'ued by all BookacUw*. 



MGIMT CLASSICS FOR EIST&LISH EEAIEES. 



Extracts from Reviews of First Series. 

Britiflli Qnarterly Beyiew. 
" It is'impossible to praise too highly the conception and exe- 
cution of tMs series of the Classics. They are a kind of ' Biblio- 
theca Classicorum' for unlearned readers, but executed by men of 
the most accomplished scholarship, and therefore conveying the 
very colour and tone of the authors. They "will be as pleasant to 
scholars as they are valuable to those who know only their 
mother tongue." 

Saturday BeTiew. 

'' It is difficult to estimate too highly the value of such a series 
as this in giving ' English readers * an insight, exact as far as it 
goes, into those olden times which are so remote and yet to many 
of us so dose. It is in no wise to be looked upon as a rival to the 
translations which have at no time been brought forth in greater 
abundance or in greater excellence than in our own day. On the 
contrary, we should hope that these little volumes would be in 
many cases but a kind of stepping-stone to the larger works, and 
would lead many who otherwise would have remained in ignor- 
ance of them to turn to the versions of Conington, Worsley, 
Derby, or Xytton. In any case a reader would come with far 
greater knowledge, and therefore with far greater enjoyment, to 
the complete translation, who had first had the ground broken for 
him by one of these volumes." 

Standard. 

'' A series which has done and is doing so much towards spread- 
ing among Englishmen intelligent and appreciative views of the 
chief classical authors." 

Exaxniner. 

^ The great merit of this series is that its volumes, instead of 
furnishing translations of classical works, give their story in 
modem prose, made as accurate and lifelike as their scholarly 
authors can make them." 
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